Declining snow cover may affect spring phenological trend on the Tibetan Plateau It challenged the previous contention that plants over the Tibetan Plateau failed to fulfill vegetation chilling due to continuous winter warming (2) and provided the evidence that spring phenology advancement was consistent with observed warming in springs and winters over the last three decades. The results have significant implications for understanding responses of spring phenology to temperature under climate change.
According to Zhang et al.
(1), SOS advanced at the rate of 10.4 (15.0) days per decade, and the spring temperature increased at the rate of 0.57 (1.07)°C per decade during the period 1982-2011 (2000-2011) . However, based on their long-term trends, the temperature sensitivity of spring phenology (changes in days per Celsius degree) was estimated to be −18.3 (−13.9) d·°C −1 during 1982-2011 (2000-2011) , which was much higher (in absolute magnitude) than currently available in situ herbaceous observations (leaf unfolding: −5.6 ± 5.8 d·°C −1 ; flowering: −4.5 ± 4.7 d·°C −1 ) on the Tibetan Plateau (3). Furthermore, if the temperature sensitivity was calculated as the regression slope between interannual variations of SOS and spring temperature extracted from ref. 1, they were still higher in absolute magnitude (−10.3 and −9.1 d·°C −1 for 1982-2011 and 2000-2011, respectively) than the observations (3). If we multiplied these calculated temperature sensitivities by spring temperature trends, the inferred advances in spring phenology were 5.9 and 9.8 d per decade over the period 1982-2011 and 2000-2011, respectively . The estimated advances in spring phenology were substantially smaller than those reported by Zhang et al. (1) (10.4 and 15.0 d per decade, respectively). This discrepancy implied that other factors, e.g., declining snow cover especially found on the eastern Tibetan Plateau (4), may be responsible for higher Normalized Difference Vegetation Index (NDVI) values associated with the advancing trend in spring phenology.
To quantify the change in snow cover on the Tibet Plateau, we used snow cover fraction (SCF, %) from 0.05 degree MODIS/ Terra 8-Day Snow Cover dataset from 2000 to 2011. Our analyses showed that SCF during January-April decreased from 2000 to 2011 over a majority of pixels (Fig. 1A) , which caused the corresponding NDVI to rise ( Fig. 1 B and C) . This rise in NDVI can be expected because the presence of snow can diminish NDVI (5). More importantly, we found that the extracted SOS from Zhang et al. (1) was not only negatively correlated with NDVI in May (MODIS, R 2 = 0.36, P < 0.05; SPOT-VGT, R 2 = 0.61, P < 0.01) when the onset of growing season on the Tibetan Plateau mainly occurred (1, 2), but also negatively related to January-April NDVI (MODIS, R 2 = 0.47, P < 0.05; SPOT-VGT, R 2 = 0.61, P < 0.01) (Fig. 1D ) during the period 2000-2011. These significant correlations suggested that advances in spring phenology observed by Zhang et al. (1) may be influenced by increasing JanuaryApril NDVI values due to the declining snow cover. Thus, snow cover change in nongrowing season should not be dismissed in detection of long-term trends in spring phenology.
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